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(54) LUBRICATING OIL COMPOSITION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a lubricating oil composition 
which keeps high abrasion prevention and is excellent in capability 
to help maintain base number longer and high temperature clearing. 
SOLUTION: The lubricating oil composition comprises a lubricant 
base oil which contains at least one compound selected from the 
group consisting of the metal salt of a thiophosphoric ester or a 
phosphoric ester represented by formula (1) (wherein X1 f X2, X3 
and X4 are each oxygen or sulfur, and at least one of them is 

oxygen, and Y1 is a bivalent metal atom) and a thiophosphoric ester v*V S**^ 4/*^ 

or a phosphoric ester represented by formula (2) (wherein X1 1 and R — O X X O - R* 

X12 are each oxygen or sulfur, at least one of them is oxygen, and 
U is a proton, a univalent metal atom or an ammonium ion), its metal 
salt or its amine salt. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A lubricating oil constituent characterized by at least one sort of compounds chosen from a group which 
consists of a metal salt of thiophosphoric acid ester expressed with the (A) general formula (1) to lubricating oil 
base oil or phosphoric ester and thiophosphoric acid ester expressed with a general formula (2), phosphoric ester, 
its metal salt, or an amine salt containing. 
[Formula 1] 

XL .O-R 3 



(In a general formula (1), R1, R2, R3, and R4 show a hydrogen atom or the hydrocarbon group of carbon numbers 1- 
30 according to an individual, respectively, X1, X2, X3, and X4 show an oxygen atom or a sulfur atom according to an 
individual, respectively, and at least one is an oxygen atom among these, and, as for Y1, a metal atom is shown.) 
Formula 2] 



r u ii ~ 



X (ukl) m 



(In a general formula (2), R1 1 and R12 show a hydrogen atom or the hydrocarbon group of carbon numbers 1-30 
according to an individual, respectively, X1 1 and X12 show an oxygen atom or a sulfur atom according to an 
individual, respectively, and at least one side is an oxygen atom, U shows the metal ion or ammonium ion of a proton 
and monovalence, and kl shows the integer of 1-20.) 

[Claim 2] A lubricating oil constituent according to claim 1 characterized by at least one sort of compounds chosen 
from a group which consists of dithiophosphate ester expressed with a metal salt and a general formula (4) of 
dithiophosphate ester which are furthermore expressed with the (B) general formula (3), its metal salt, or an amine 
salt containing. 
[Formula 3] 

R 21 — Q J> O-R 23 
R 22 — O S S C^R 24 

(In a general formula (3), R21, R22, R23, and R24 show a hydrogen atom or the hydrocarbon group of carbon 
numbers 1-30 according to an individual, respectively, and Y2 shows a metal atom.) 
[Formula 4] 



- 31 

R-O S 



^(U k 2) (4) 



(In a general formula (4), R31 and R32 show a hydrogen atom or the hydrocarbon group of carbon numbers 1-30 
according to an individual, respectively, U shows the metal ion or ammonium ion of a proton and monovalence, and 
k2 shows the integer of 1-20.) 

[Claim 3] A lubricating oil constituent according to claim 1 or 2 characterized by Y2 of a compound expressed with 
Y1 and/or a general formula (3) of a compound which are expressed with said general formula (1) being zinc or 
calcium. 

[Claim 4] A lubricating oil constituent given in claim 1 characterized by at least one sort of additives furthermore 
chosen from (C) metal system detergent, (D) non-ash content powder, and the (E) antioxidant containing thru/or 
one term of 3. 

[Claim 5] A lubricating oil constituent according to claim 4 characterized by the metal system detergent 
(aforementioned [ C ]) being at least one additive chosen from alkali metal or an alkaline-earth-metal system 
SARISHI rate and alkali metal, or alkaline-earth-metal sulfonate. 

[Claim 6] A lubricating oil constituent given in claim 1 characterized by being an object for internal combustion 
engines thru/or one term of 5. 

[Claim 7] A lubricating oil constituent given in claim 1 characterized by being the object for internal combustion 
engines which uses a fuel whose sulfur content is below 50 mass ppm thru/or one term of 5. 
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[Claim 8] A lubricating oil constituent given in one term of claims 1-5 characterized by being an object for gas 
engines. 

[Claim 9] A lubricating oil constituent given in claim 1 characterized by a sulfur content of lubricating oil base oil 
being below 0.005 mass % thru/or one term of 8. 

[Claim 10] A lubricating oil constituent given in claim 1 characterized by a sulfur content of a constituent being 
below 0.3 mass % thru/or one term of 9. 



[Translation done.] 
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1, X2^ x3&l*x4(7)5*>a> 1 -30 (MICS^L<I* 
2-3) j^aHISHi^-c**^**, *«IM4X1. x2, 

WSLl^o XK x2, x3&tfx4<D?*,0> 1 ~ 3 OA<K 
*Hi^**<b**<D#*Ll**tt:«i: LTI*, v?P 

en*?* u >bsib. s?^iu**u>MaiB. 5?-«> 

otitmm 3-18 (Dmmvtm l < (*»«=i*7;u^us£ 
■j v h ;u^*- 'j ymw$sm<Dmmi& e - 1 

8 <DT ') L < [tT)^)VT ') — 6 v 

[0 0 3 5] Xl. x2, x3&.UX*0)±Xff>mMffi=i--<: 

u >Msia«: 3-18 a>wMMt& L < I* 

') >MW&. v h 'J ;u 'J >tt£tt«0jft*8[ 
6-18 ©7 ') -;u*e L < lirn^ur m — 
«y ( (t;u^;u) t'J-;u) 'J >»a»s*if *c 

[0036] £fc-t*Bfii&afl>«bi=«, ut. is, --vy 
•5. (A) LT-fi§5t (2) T*m2*i&it£®i 

I*. ^'J >llXfJlgL< li U >llXfJKD75 

y >lixf Jk S/^ju^jJ-'J >lizf/k 

J- 'J >g?ix ;m©0tiit3& 3-18 CDHflttS L < l* 
»fttfc7;u*;ug£:*f-r<i> v7ii/+;i/ft'J >li^f 

v'<>f;kj>iixfjk ix^x^. 

Si7t^?(DkM3~ 1 8 AtMttS L < li^Utf 
7^l/SStt5v7^Jl' l J >li^fJl- ; v7x 

^rn^OTBSfStlS 6-1 8 0)7 'J —JUS L < itT)V^-JVT 

'J—j^Z^th ( (7;u*;u) 7 'J — ;u> ^>J-'J>8 

>il^f JH|0)£s?l!£ 6-1 8(D7'J -JUSS L < li 

7>u*;u7U — ;uS£*-r-5v ( (tju+vu) 7'J — 
;u) 'J^iixfji/ ; n<t. SufB^SiiHb^. *r-t 
t : vJUT5>. Kfyik7 5x h'Jfy;k7 5X ^ 
7"5fyJk7;>. Jj-?$-7 f ->;U7£>. JklS^T-? ') 
)\,T 5 >^0>6t*§fc io~2 o<D7;u^;uSxi*t;uv 



[0 0 3 7] #StBJ(DS;tS^£1$3lCfcUT (A) Jj£# 
W£L<l*0. 0 1 -511%^ *y»* L<li 

0. 0 5~4ffS%. *#ICJ?£L< 1*0. 1~3fi% 

Trfc-So *0)##*j!><O. 0 1 Mfi%*jS(7)«^liB« 
little LTftttfc^tf^ftl:: <<* 5ft* 

[0 0 3 8] *$si!B<D,l!l»»*&jjM&icfci\Tii, MIC 

(b) ja«-e*4— «sc o) T?«**i*2?^5i-y ^m. 
x^T;KD*jii*ai;/xii-*a (4) r-uwy 
ft'Jyiixf;k Xl**cD£Jli&:x.l*7 5 

* LT^ C <t Ll^ (A) Bfe^lzMI- (B) WL 

^^fflL^Cirlc^y (A) ^(D^^ffl^fcii^lca: 
'<tt*fi«t»ttl** ; F*-6t.©a)«ttl»ihit4<lR|J:L» 

(b) tfL&<D*i-&mi*tzi5'g;iztt<<$>tm&mmft&tf 

[0 0 3 9] 

[<k9] 



R2 "VVV°" R!S 

R 22 — O S S O-R 24 



(3) 



[0 0 4 0] ±IBR21, r22 % 

L, Y2|i^)l)l^^jr;-r <> 
[004 1 ] 
[<t1 0] 



R23^ur R 24|i^^> t 
3 O0)j3Hb7K3it»£* 



- 31 

32 ^ . 

R-O S 



(4) 



[0 0 4 2] ±fBR31, Si;R32|i^4x-r^x<l»J|C7K^ 
JS^XttBHRftl ~3 OO^^K^S^^-To Uli^P 

"To k 21*1 -2 0(Dgf&£*-ro (B) fiE^^iftB^-T 
-5„ -fiSxE (3) (7)r2U r22. R23 SL g R 24| 4 ^ 
-f;h.-i&5£ (1) Icfclt-5R1, R2. RS^t/RAtlH]* 

56 (3) (DY2(i % -fiSS (1) lz*jlf^>Ylt|HlSt?fc 

y. &tz j e<D&-£Li^mmimcT'&& 0 -esse (4> 

CDR31. Sl/R32|i, ^.jh^jh-jua (2 ) |cfclt-&R 

cr-fe-So -ISS (4) <7>u. su:k2ii. 

ss^ (2) icfcit^u. kitsitfcu. ^f-^-ttf, 

<7)*f * L l^B t PI C T? £> -5> « 
[0 0 4 3] (B) fcftto-IBLlS. (3) r-S$*ti,1b^ 



(7) 
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3-1 8(DSta^L<i4^«ttT;u+;u*^*-r-5v 

fa., v k y jbvft 'j ^ig&i&ft <t* roK^st e - i s <d 

( (7;u*;u) T'J— ;u) v^y >H£fa\ 
ibros&^i-^^r. £5. fp\ -v>t)\,. tg. v> 

[0 0 4 4] (B) ^(D-ISSC (4) vmZtt&itS 
mt. v^*y >&IX^;UD7 5 L<. a 

lixfJk v-^+->juv^^- y >iixf)k 

I?IX^;Hf(DgtSig&3~1 8 OTSIS^L 

'J >g?XXT^H|<DgtStgfc 6-1 8 ©7 U — L < I* 

7;u^t;ut'J— ^S$^-r-g> ( (7;u*;u) ry— ;u) 

v^^u >fii^f^ ; mt. mm^mmit^. <px 

tfv;i/7S^. Kt^vJUT 5 h 'J fv^7 5 
a7 , ^t->^7 5>, t7 9fyJI/7;x &l/X^-T 
'J 5 >^<DgSSig!t 10~2 0 <73T;u4r;US3Z.liT;U 

^-;uft£*-ri,l|g|ftjBiT=- > (c^.f.iiiStStt-e^^ 

[0 0 4 5] ftfc\ (A) J&»<h (B) 

.t. <b^r«i]-t?i2tt^3<&#ig6<, UttMirii. tffl*. 
i£. -*a (5) xmzti&itSVat-mjZ (6) -e* 

Tie-flSxC (7) T'mz*iz>it-£m<±f$.?z>o 

[0 0 4 6] 

i 1 ] 



R 2_ 0 ' V V \)- R 4 



(5) 



[0 0 4 7] 
lit 1 2 ] 



R21 - V s y*V°" r23 

R 22 — V V S 0-R 24 



(6) 



[0 0 4 8] 

[<b 1 3 ] 



(7) 



[0 0 4 9] ED*.. (A) f&ftt (B) 



t. it-£W£\-C*Wli£T5Z&tfmV . -ISxC (1) iztstf 
■5X1. X 2. x3at;x40-5*». ^H^A<0~4(D^b 
£&)7!><;S£-f £C <h;6<fc-&7b<. *%mo>fflm ;C6iSfifi£^ir 
liCOTJ;?ftlb£&A<;I£L.Tl'>T*,cfcl'>= "CO^aiC 

(A) (B) /«»^;l^{sgffl-ri)CtU«fey. 

(B) fiE^^^W^^CtA^^. SSfHWlr (B) 

H0>t±fig £ ft ± * 5 C i: Wtl <t ft -5 o 
[0 0 5 0] *^BJ(D, : S, ; f;*SSaj^£!fell^^5t^r. (B) J* 

*<. S^t ttttjftftgSgi*-?. ST* L < 1*0. 0 1-5 
Sfi%. £y#£L<l*0. 05-411%, 
L<l*0. 1~311%T<W. (B) Jj£#<D#%S*>< 
0. 0 111%*!, fc-i.lM* (B) j£»£#*L.ftl^ 
*§^(*. K-lbgf^tt (li;gfel,LMiNOx it^ T |zfclt 
££S«*f}#!t#1±) l=««>rfll*tfclififc«j*»4CtA« 
SJWSttlcttLTI* (A) tWta^* 
*<»&*f*\ -7J. 5i«%£sa..&»*i4mbSStt 
A<iB<b L« < ft y ^^.-f^if * L < ft 
[00 5 1] *fc. *fl^<0iS7&aiiafiE^iir (B) 

it^ffilcSTf -g, (B) B6»©***<DK*tk<D±Ki[ 
<. 2felT-C^§C<t*<J:yj(f^L<. 1. 5)5lTt-fc 

l^o — (a) m^o^mizM-t^ (b> fiE»(D 

0. 1 Kl±t'fc5CtA<jif*b<. 0. 3«±f$,5C 
tA<J:y»$L<. 0. 5Jil±-Cfc5C t^lcS?$L 
l^o (A) fi£^(Dd*». -SSxC (1) ICfcL^T 

xi. x2, xS&tfxio-kxtfMmJS^-X'&Zit-SVat 

mmm^-t<2-o<Dit^^m^it. fr-o (a> 

$#*lc*hf-5 (B) j£#(7>#:effi<DStai££ 0. 5 J£l 

[0 0 5 2] ^B^tD^jfjiMfigifellCli (A) fig^j-XI* 
(A) J$»i: (B) m'AlzlDTL. £Z>tz (C) ^iS^jf 

(d) ^K^-it^j. xi/ (e) mitm±m^u 

ysii*i5'>ft< it i fia>s6AnSij£#*$t»-.5 

(C) #M^;f;fgiJ 

t;u* y u > u- y ±^#«+»- y v 



(8) 
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if btt^o y*«*ju**— hxiirju* y ±S 

*«*JU**— ht LX\t. ft*Bi3 0 0-1 5 0 0. 

»*L< tt4 o o-7 o 0(DT;u*;u^§j£<b-&!$)£x 
[0 0 5 3] JiETJU*;u^SlS^;u/n>Kt LTI*. 

JU*XbLfctiO)lf3!)<ffll^e>*L4o ^t:-tlb(7)7J^ 

[0 0 5 4] 7Juay*M?x*— hxi*7;u*y±S 

;i/7i;-Wji/7 7^ h\ 7^;i/7x/-;KD7> 
tK!S«!j(D7;u* y #M^x(*t;u^ y ±s*jb 

^A*0>ttA<*lf &*U «*l*TJEHtt* (8) - (1 

o) r*S;h5*(D£¥tf*cfca<-e#5 0 

[0 0 5 5] 
Hb1 4] 

O M- O 




[O 0 5 6] 
[ft 1 5 ] 




[0 0 5 7] 

ttbi6] 




[0 0 5 8] -»SC (8) - (10) irfcl^T. R 4 ^ 
R42 % r43^ r44 % r45^^ R 46 ( i^tl^tL^-r* *,« 

141 £frl*2 e ±er*i. r 42 . r 43 . r 44 . r 

^*v;uS. ^3f^iU». *v^;uS. y-;u*. 

f K7fviH, ^>^fv;H, ^Wfv;i/S> ^ 
^fyJH, t^^fy^S, /tfy;i/S, -f =i v 
JUS. ^W=iv;ug. KnyJH, h'J=iv;ug. t- 

3»7j^i/i"ct,cfci^ r;u*j y*«-y-y vu— hx 
y ^n*a>r;u* y *«ttxi*7;u* y ±s^Jl^. » 

IZ^-hy^A. ^y^A. *^y«i?A? 
CDig^lf b*l5 0 ^J^lSTIB-SSxC (11) ta**i 

[0 0 5 9] 

Hbi 7] 




[0 0 6 0] -«s£ (11) l^fc^T. R 4 7|£j*i?il&4 

-30. l < f* 6 - 1 8 <&mffixii#«<D7;u*;u 

S£?fL. nlil XI*2£tfU M4[i7;i/*'JtIX 
ttT;U*y±S*H. »*L<li*^y^ 7^y 
OA^L, <fcy»*L< li^JJl/y^Atfe^ 0 R47^ 

>fviH, K^tvjuS. K 'J fyJH, t- h^^:>;u 

^□yJH, K=ii>;ug. h'J=iyJH, f h7^y;i, 
v/us. ^*-y-=j ->;ug. ^^^nv;u 

1 1S7;^;uS, 2g&7;u*;uSxii3& 



(9) 
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[0061] T)\>-h u&Jlx;u**— hxi47jua u± 

70 'J ±Sfl7 x hRt/7;U7J 'J &S"tf 'J v U- h 

xit t;u* U ±^«+i- u •> \y— v- i4. JiiecDT;u^;u 
BXI*t;u* y ±§I$a<0K'lb&i-*>7j<i&<b&3|<D7;ua 

[0 0 6 2] *^B^(D, : S / ; f;^^§J«!fellC^5L^rl*T;^* 'J 

(IE*) T;uay±»*a*>-u**— k *tt 

(iE«) 7JI'* l J±«*l7i*-hJktf+tt (IE*) 

T/va 'J ±S*«-*y ->u— hf=ifc<f < . *f4r;ua 

jua y ±«fc«tt«*r^a 'J ±«*«tt»£*<D#i£T 

A;u7fr*— h, J£»tt7Juay±S&B:7x*— hxtf 
HStt7Ji/7JU±^i^'Jvi/-h. *tt7;uay± 

**«X;U**— K 4"tt7JI<* l J±S4l7i*-h 
;U* 'J±a*«©*IHb*A:«»*XX(**»5ttt 

a 'J ±a*«* 'J -> U— h ***4i*. 
[oo6 3] *#B^izfcLNTi*. ±fBror;ua y&B 

;ua 'j*«*j»»fflxi4T;u* 'J ±S*«*»*#J«>± 

MiMiA ? O~5OOmgKOH/g©t0A ? 

*t, 3^o»i=Btti»jhtti=«*t*:ttU6a)«aja*fr«fc 

«>lCI4-?-<0±t&gffil4. L < 14 1 50~400mg 
KOH/g. IlCff$L<li2 0 0~3 0 0mgKOH 
/g<Dt<D£Jfil>ft„ J IS K2 

5 0 1 ( 1 9 9 2) (7) reasastfS7t;**-tt>?Qffii4 

[0 0 6 4] #SgBJt-fc^-CI4. *-<Di&»ffiltl=H4, & 

frtolcli, 7;ua y£BXI47;ua y±S£g-f-y ->u 
— h&tf/X(47;ua M^BXteT.^a y±g#g;*.;u 
**- h*ttffl-r*Cfca&<W* LI*. f#f>;hftiiaj£<&ll- 

fc£B;t Sfi? L T &m? ft C t A<»*.L IV 



( 1 ) ttl=4ftttflittfttt1£&tf«a,1t»1£l=fi*u fro 

14. £B£«;#ffl<t Lt, r;ua y#«xi47;uay± 

»#^roS*il»ih14lc@^fct<D$«ftf;^lcli. W£ 
50~400mgKOH/g, £ £ 
IC$?£L< I4 200~350mg KOH/g(D7^ 'J 

#axi*T;u73 'j ±^a- < 7- y -> u— h ^ftffl-r ft o 

(2) !f#lc|7q^tiM<Di!)#^<7)B^BSihttl-Sti.. fro 
NOx#ffiT(=*Jlt4*»«ft»1*tt. fcl=IMinJ*l» 

14, &JS,?fc : m : &fflt Lt, 7;ua y&BXI47;ua 'J± 
&&BX7U7fc*.— K ST* L < I4£i£g«fr* 1 5 0-4 
OOmgKOH/g, £ iaIcWg; L < 142 O 0-3 O O 
mgKOH/g. t#lC»g; L<l4 250~350mgK 

OH/g(D7W y£BXI47>ua 'J±?I#Bx;u** 
-h^{£ffl-Tfto c*t£>£B^;lr;$8iJI4, 

(mo I ) (mo I ) ) -ca-rcttf-T? 

£fto 

[0 0 6 5] ^Bm;S»#Jl*. ii«lSHJH7f};Bl*;-Bl*-C 

*«? * «»-(?miE * *ir as y . £ pT«6t? $> ft 

fr\ -flftWK-tO&B^fffifr* 1 . 0~2 0li%. » 
£L<I42. 0~ 1 6Sl%©t©^fflU5„ 
[0 0 6 6] ^S§H^055@jf;SJjfl)S!K!)|-*Jltft^a^>*;t 

0. 1~1 511%, ff$L<liO. 1~10ll% s 
*y»*L<l*0. 5-8. 011%, S L < 14 

1. 0-5. Oli%tfe4„ C(DtfiA<0. 1 MM 

ft ii^. XlMIt, B«B6ihtt*<* y -¥>r 

[oo6 7] (d) mmif&8\ 
sfe. te*t;*«i»ihitiiB**»«>*fc«>i=teffl-r*ct 

«S(D^)EJc»lifaiJ^ffll^ftC«»:A<r'§-ftA<. 0iJt1I4. K 

mtfc 4o~4oo ©miss l. < i^gttfl)7;^nx 

li7^7-;HJ^*l:'>ft < fc t. 1 
<b**XI4-l-(D»SH*. feftLM4T;U^-;U=]/\^^-f 

ft 0 c(DT;i/+;uSxi4yju<7--;uSWK^ISi44 o~ 
400, »SL< I4 6 o~3 5 or*feft„ t;u*;u»x 
a7iuy-;uS(0K3RCkA<4 0*3S©li^l4<b^tl<DS 

4 0 0 &Jg^*^l4. SJf ;Bl^fiE^(D«;g3itiS14A<S 
Vcthtzft. fil?ll8SL(^ 0 C(D7^*^«X 



(10) 
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ju*;u*^##tt7;i^-;uS^A<*if %=K-5>, (d) 
fi&ftcD 1 01 £ Lr*if fc*a*<b*1*<©a**«i*ff 

lhtt^<7)*A^t». ®^^-(D^»#*»A<0. 0 1-10 

sa%, s?^l<i*o. 1 ~ 1 onm%ot,<Dtfmi^t> 

[0 0 6 8] (D) f£ft(DMfotfib LTlix #J*.l£. T 
(D-1) S^lfe4 0-4 0 0<DT)^)^-SLitTlV*T 

(D-2) ro^iS4 o~4 o o<dt;u^;uSxi*t;L/^ 

(D-3) reIS4 0~4 0 0O7^*^SXIi7^V 

[0 0 6 9] ±IB (D-1 ) a/N^lg-f 5 h*t LtlJ, 
• JiUJittWI-l*. TtB(D5£ (12) (13) 

[0 0 7 0] 

[lb 1 8 ] 

95 S 

R C — C 

J Yl-jCHzCHzNH-j^-H (12) 

[0 07 1 ] ±lEa (1 2) (cfc^T. R95ttat»8fc 4 
0-400. #£L< l£6 0-3 5 0 <D 7 
TJ^—J^&^tfL. bl*1 -5. $?$L< 142-40) 

[0 0 7 2] 
Ht 1 9] 



n 96 



H 



O 



H 



C— C-R 



.97 



| N-fCH2CH 2 NH^CH 2 CH2— | 
h7\ rf H-5 



(13) 



[0 0 7 3] ±|2x£ (1 3) ("fc^r. R96XLf^R 
97(* % ^+L^+t®^iJ|Ci^m^4 0-4 0 0. *?£L<I4 
6 0-3 50 (D7Jl/^SXI*7;i/^-Jl/iJ L, tK 
U^-JUSTrfc^Ct^^Ll^ cl£0-4. 

rfWJjDLf::. S (12) <D£5tel^tf>&^S 5 4 Z?<D 



ttJnLfc. a d 3) (Dcfc5^t>#6 tfx£-f 3^cDa 

4 0-4 0 0(7)T;U^r^SXI*T;U^->lU*$«7KVU 
-f >K£ 1 0 0-20 0°CV&fo£-&T'&tz7)\s*r)l>X. 

I* % yifU> h'J7 h'Jxf U>f h^== 

[0074] ±15 (D-2) ^<>v^7S>i:Lr(i, 
cty*{*Mlz[*. TfECDS (1 4) -e*1i-«<b$«!l*A< 

[0 0 7 5] 
[1b2 0] 

^^>— CH 2 NH^CH 2 CH 2 NH^H (14) 

[0 0 7 6] ±Est (1 4) irasivT. R98(i % ft^st 
4 0-400. »g= L< (4 60-35 0 <Z>7 
l*7;i^T=.;U«£*U d(*1-5. »$L<[*2~4 

i*^l<D7KU^-U7< >j7i/ — ^£J5J££l±TT;U3r 
^i/ — ;u<t LTc&s Ztl(i^^A7Jl/ft Kdrvi 

f l/>h'J7S>, h'Jl^U>f h7S>, f h7X 

[0 0 7 7] ±IB (D-3) #U75>i Ltd <fc y 
*f*Ml::l** TfE<DS (1 5) -e*««{b*tt««*ftl« 

[0 0 7 8] 
[fc2l] 

PI 

R 99 — N-fCH 2 CH 2 NH-^H (15) 

[0 0 7 9] ±fBxC (1 5) lCfcl>T. R99|*. j*t*l& 
4 0-400. #P£L< (46 0-3 5 0©7;i/*;HX 
[£T;1^-;uS£7fU e 1*1-5. #£L<l*2-4 

fl/>v75X vifL/>h'J7SX K'Jx^U> 
f h7^X ^ h^x^U>^<>^ ^ Stf^V^X 
^ U >^^-9- 5 >^<DtK U T ^ > £ J£J£ $ -fr 4 C <!: lc J: 
y^^Ccb^Tv^^o 



(11) 
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[0 0 8 0] £f_. (D) f$.ft<DimtLTmiftz-£W. 

mit-s®KDm'm&tLxit. nt*&*ji~i*#j*.i*. m&o 

KU) ^vzlOSL 7 9ju&. MJ>')7h^ trn* 
■t±r. jaff-f-srsy satf/xte'f sy sro-gpxi* 

*»t4>WLfcy. TSKtLfc, tvb*>*H*ttfc* 
ft): ttj*a>M*<b**l=*'>lltffJH*-&T. surr 
67 5 J *atf/XI4-f 5 ✓ *<D-35XI*£g&£ 4>fD L 

<bl»Jh14l=«#t. *9BB8©aj»»«iaiiIlc*J^Tt.*» 
[008 1] *S6IB©SJ&;ft«ifiE!Kll=*>L^T (D) 

attMflta«Uft4fe£>tt*-c. o. oi~2oit%t 

fcij. tf£L<l*0. 1-1011%^. (D) fit 
»©**«4<0. 0 1 S*%*5S<D1S^I4, i£Sfiiiif*# 

r-#r. -tj. 2 oMM%^^^.^if^i*. »»jai§fie 

*0)fta3lEMtt*<*«l=:»<b+*fc«). L 
[0 0 8 2] (E) KlblftJtSiJ 

iMbteitffli lti*. yxs-^Jkit-SVWTZtsikit 

<$fflnIfi£T?fc6 <1 !Mbl»Jt«©»J!lDI=«|:y. S?t;E6iSafiE 

*©iMbi»±tt*«fey*«)e»*i-6fcft, **wiw*jit* 

iMbttitSUA: LTI*. »l=TlE©^*A«»*Ll^*i* 
mt L-T^lf t>tL-S)o 4, 4* -y^UVtfX (2, 6 
-V- t e r t -^7iy-W . 4, 4' - If* 

(2, 6-v- t e r t -7f Jl-7i/-JI/) , 4. 
4' — bf*. (2— J«^U— 6 — t e r t -7W7i/ 
— ;U) , 2, 2' -y^U>fc*X (4-IfJb-6-t 
e r t -7fJI/7i;-W . 2, 2' ->^U>t*^. 

(4-^^;U-6-t e r t - -J=f-)\,^) x / — ;U) , 
4, 4' 'Jf>fX (3-^^;U-6- t e r t 

-7f;i/7iy-w .4, 4' Hv^at'uf^t' 

X (2, 6-V- t e r t -77Jb7iy-W , 2, 

2' ^ u>t*x (4->f;i/-6-/i;i-7iy- 
;u) . 2, 2' — r y?f 'jf>ex (4, 6-vy^ 

*7i/-*) . 2, 2' -^f l/>fX (4-y^JU 
-6-->7P^+v^7i/-W . 2, 6-v-te 
rt-7fil/-4-^fil-7iy-ik 2, 6-v - t 
e r t-7*ffl — 4-lf;i-7i>'-;k 2. 4 — 
^;u-6- t e r t -7Wi/- ;u. 2, 6-v- 



t e r t -ff-v^f JI/7 5/ U^-Jk 2, 

6-5?-t e r t-?f;i--4 (N, N ' -v>f/l-7 
5y^f;i/7iy-W . 4, 4* -ftbfX (2-> 
e r t-77Jl-7iy-W . 4. 4' - 
^^"t*X (3->^;U-6- t e r t -7"f JU7l / — 
;U) . 2, 2' -^fX (4-y^;U-6-t e r t 

-7W7iy-w . tfx (3-y^-4-th'D 

+V-5- t e r t --J*l\,*.ls*sM 7,)l>7-< K. t* 
X (3. 5-y-tert-7W-4-th'Ptv'< 
>v;u) X^7^ h\ 2, 2' -ft-Vlf lx>t*X 

[3- (3. 5-y-tert-7fJH4-th'D + 
•>7i-Jl-) zfa tf**— h] . h 'J TVJ1-- 3 - 

(3, 5-y-tert-7^-4-th , P*v7i 
-;u) :?Pfcf:t*— K 'OjiiyX'JW- t- 
X [3- (3, 5 — •>- t e r t -^T;U-4-fc KO 
tv7i-« 7ot't*-h] . 3*-$*-r*>;U-3- 

(3, 5-y-tert-7^-4-th'Dty7i 

[0083] 7z>%imtm±ffltLr\t. #j*.i*\ ? 

i-;i/-cr-t7^7S>, TJl'S-Jl'Z? jl—JIs- a - 
t7f^7;X v7^+JUy7i-^75>5f Ifli 

<fcl*. JiIB7xy-;u^^bRfiihSiJi:T5>^^bKSih 
»JI*f&#-^-t*-ClE^LT ; t,Sl\, 
[0 0 8 4] ^fgBj^jS^&^J&^lzfclNT (E) rftft 

IS¥t3. 011%. i?£L.<(±2. 

«ClMbBiit.tt3b<»&*l<ELxfc*>»*L<<Et^ -7J. * 
(DTRgfiSl*. tt£«KJ*1£, Kai»»tt««J:y««b« 
feAi:iil»MA«l±U¥?j!F$ L < 1*0. 0 1 S 
«%, <ty»*L<l*0. 111%, «I=»*L<I* 
0. 8Ka%trfc-Sc 

[0 0 8 5] 4:ftna> fl ljtttlBjftttld:ttaH.ttl«tt&tf 
lb $ 1* & L^SSlc SAn-r * - £: *<T # -5 . - © «fc 7 

nuBtLTii, «j£isftGi-t*i» (A) j&ym 

[0086] *ssfiiais)±sijt lti*. m<*win±. % 
*) )vmiLz.^-)\,frhmtix& i «xi*2«eu: 

CD^E y v-CDS^<*XI**S#^g L < l*-5-<D*^ti: 

ib*tt««t;«a> » ^ y^tsixx;u**m^*i±fc 
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f U^-a-^U^ >&S#t* (.a -J-L>7* ><t 
LTIi^P t'U>, 1 -•^■f->. 1 -^>^>^A<0i)* 
"?££) £L< l**-<D*=?Hb1$!K 7K'J-f V:7>^>£ L. 
< l*-£-0>7K;£l&U X^L<>-vx>7KlfHbttS£{*, X 

£r*ii, 5, ooo~i, ooo, ooo. #£L<I* 
io, ooo~35o. o o otf>£a>A<. TH'j-f v:?> 
u>Xli-5-(D7K^^k!fe)<Diia-l*8 O 0- 5, ooo, 

£L<I*1, 000~4, O O 0(Dt(Dt^ X^- U->- 

0-5 0 0, 0 O O, *?£L< 1*3, 0 0 0~2 0 0, 
OO 0<Dt<D*<M£L^o *fcC4xbOT*&S*&iS(a]±SiJ 
0>tp X & if U >- a-* -r >^a-&<*xi*-e-ro7K* 

M***»4wi:4<T;**. .tE«S«*B»iRi±ai©«t» 

fr&«*i=»#hfc 1 mm$>&wt2mm&.±<Dit£tii 
g>***i*. mnumm^m^mx o . 1 - 2 o . o 

[008 7] (A) fi£»lsm<D««R6Jh#Ji: LX\t. M 
ffi'J >^xx^;us.u^^-(DT5>^. vx;u?-r 

^A<^lf t>*t-5c »}§PS#J«!: L-TIi, ^ 'J Z? 

f>vft*-/^- K ?U7f>vftta7i- 

H, stHiiiftfiisxx^n., atfft«uBK«ir^3— 

A«£lf Ctt-So lg&lftitSiJ<h LTIi. «ii.tf. -O'/h 
'J TV— )VJk. h'))\'i~>)TV—)l'Jk. f7v7 V—JU 

<tLTI±. #]*.!**, 5;fix;U7fc*— K TJ^Jls^ls-G 
>x;u**— k vy-^t7^ t 

m*.\i. 7K'J^-+->x^-u>r;u+7Ux— t->u, tK'J* 
+vif u>7^+;i-7 i-;n-f Jk SiWJtJ-^ 
yif L/>7;u^t7f;n-f;i/f03*U7^+u 
> ** 'J 3 * > ^® If * *i 6 „ 

£B*;£1£<b£iJ<!: LTI*. -f £?VJ>, fcf'J 

I. 3, 4-f7v7'/- ;U7KUx;u^< K. i, 3. 
4 -f 7v7 */'J ;u— 2 , 5 - t: x ^T/u*;ui;^:**) 



— /^-h, 2- (t;u*ju>^ *-) ^>v/'f 

>=MJjU»a<*rf &*i4 Q iHj&^Jt 
[0 0 8 8] ZftZ>(D% : l!am&*ftBfi<Dfflmtefl&J$.V»l~ 

ft% (a) j$.K)ii>>\-<Dmttm±m. rnmmmm. 
m±%L Knm&L mamxittti^ixo. 01-51 

i%. ^M^jSt4<bSijr'i*o. 005-1 
^jr-iio. 0 0 0 5-1 f i%©gi-eiSIi^5o 
[0089] ±£tt&flilt&tt1±. KSjltfrtfcRtf ««l 

1*0. 1 5Mm<X>ViTX'&&^ttfti}-£L<. 0. 1ft 

tiirLtlt. O. 3K*%iaTT'fc-5Ci:A^*L 
<. 0. 2HS%jy.T-efc-SC < »:A< t t y»^L< , O. 
1 M*%JilTT'fe-5ci:A<$'bl-*f*L<. O. 051 

#*Lfct^0>£iS«^;h.l£. $ f>l-te^tM1b7!)<pI^«t 
>&:«. ^M»7b<0. O O 5Jt*%WT. MlrHSWI^ 

m^^L^i:L^ (esu^o. ooiii%aT) 
[0090] *mm<Dffl7§;&&j&mt. -mm. mm 

L < ffiffl^T -5 Cilb'f CiJtIIS, ^M5J-A<1 0 0 

Ilppm«T, »^L< 1*5 Ofip pmJilT, cfj 
JfSL<li20llp pmlUT. L<l±1 OH 

£p pmfelTO^'V 'J ^Vtete^mA. fe-5LM*eitj|» 
tflfippmmTOfiffifjS^ CfflJ^lS. LPG, 35 

gfstfx, ^^x— r;ua— ;u^^. gtl 
(7JX 'J^-v K) *T;4®». 

[0 0 9 1 ] 

[0 0 9 2] mfemi - 1 3KJ/hbgie9l -3) 
BJCDSJfjfijflfiE^) (SSS0IJ1 -13), (A) 

*t±-r\ (b) ^(DZDTP^^-r-s^itjs^fe) 

(ltS««llRi;3) . Rlf (A) (B) J£#i# 
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[0 0 9 3] 

[81] 







83 D 


83.0 


84.0 


83.0 


83 X) 


83.0 


83 X) 


82.9 


(A/ZP 




1.0 


— 


— 


03 


0.5 


05 


025 


0.4 


(A)ZMTP^ 


W«% 


- 


- 


- 


- 


- 


- 


025 


- 


(A^V^t^:^ 


















055 | 


(B)ZDTP S > 


K*% 




1.0 




0.7 


0.5 


02 


0.5 


0.4 




Rl% 


4.7 


4.7 


i 4.7 


4.7 


4.7 


4.7 


4.7 


4.7 




«t% 


5.0 


5.0 


i 5.0 


5j0 


5.0 


5.0 


5.0 


5.0 


<E)MkftJhM" 


*«% 


1.0 


1X1 


1.0 


1J0 


1.0 


10 


1.0 


1.0 1 




M% 


50 


5.0 


50 


5j0 


5.0 


5.0 


5.0 


5,0 




mm /s 


72.08 


64.44 


626 


66.1 


67.97 


70.95 


6828 


64.09 




mm /s 


11.43 


10.66 


10.56 


10.74 


10.96 


1152 


11.04 


10.46 




rmcKOH/fi 


3.12 


254 


054 


2.56 


243 


3.47 


2.76 


2.79 




rngKOH/g 


9.41 


11.1 


8.8 


941 


953 


102 


958 


8.83 


Ca 


5S % 


0.28 


029 


028 


028 


028 


026 


028 


029 


P 


st % 


0.11 


0.08 


0X30 


0.10 


0.10 


0.12 


0.10 


0.11 


Zn 




0.12 


0.08 


0.00 


0.11 


0.12 


i 0.12 


0.10 


0.08 


S 




011 


029 


0.09 


026 


021 


0.16 


0.15 


0.16 


N 




0.14 


0.13 


0.13 


0.14 


0.11 


0.14 


0.14 


0.17 



1) **<tttSte& % »*6flE®100 G C:4. 7mmVa.ttSffift.120 
4) - ft j( (2) iCfcl^TX 1 1 X t/X 1 H^Wtmia* • R 1 1 RXS R 1 2 ^2-X^;U^'>JUi. U3&<^U-f^75>(k1=1 WV?- 1 ) A*fc&T*fc$<t^«8 

s) -«^(3) fx j3^TY 2 A<ffitt. r z1 ~R 24 i*4->*ji.2-^:/^u*-cfc£{b£l$! 

6) *^>OA"tf'»U— K £tttiHI170mgKOH/g % *WU5/^A*«:6ft*96 
8)4. 4* ->fU>t'X-2 r >V'J— ^;U^X/— 
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' lO CD 00 OJ f t- r i- r 



[0095] ±mmmm i~n jsnfttrnm i ~ 3 
&*i.fca»att*m<Dtt<iiSTE<DttiiiwfliiK«i=j:y 

[0 0 9 6] (1) I SOT|C,fei,^Sfii(D*5fl^^<b 
J IS K 2 5 1 4IClg8)l-r-5 I SOTiag& (1 5 0 

[0 0 9 7] m 1 lc^-Tc>:5lc, HJgfll 1 Wilitjfijflfig 

^ii*. itisffi i ommtemm® ((b) ^zdtp 

^#^L. (A) fi£#£#^LtCl*ISj&!&3lc]£'<. 
S^fjftSa^ ( (A) /S»ct (B) )S»fflZDTPJt 



^if;4*SfiE^I (%ffiftl3<D»»aiBj£4iBr::£lt« (A) 

[0 0 9 8] £fc, Haic^-Tckai-SiS^JTSi/sro 
JS^6, 95i;i oroa / ; f;4^§fi^^llc•^L^T ; tit^J 1 
[0099] (2) NO xl»l|Xfi^|Z t fe^,^:^ftffi(D^ 
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Burnt 

0* i-^-rtfni;— ^m^mM i 9 9 2. 10. 46 5 

iC^tSHLfciM* ( 1 3 5°C. N O x : 1 1 8 5 p pm) 
lcTtSSS;4lcNO xfX^^M, 5l*l*<b*1*fc£ 

3, H4;fttfHl5lw*-*- o £&ft<ffia>M'>A<'h£lMS<t* 
«)8iBTfttI4ti* <fc 5 «E N O x #ffiT(cfc^T t « 

[0 10 0] H3l=5t-T <fc5lc, SIJ6ffiJ 1 ~ 3 (DJHJi;* 

[0101] $tz. S4^i;gi5ic^-r t fedic, 
7~i o<Dfflm>tommm*mmommfimt>*iT^hz 

[0102] (3) JASO 1 G F EffiS^bli^lZ 
JASO M 3 3 3 - 9 3lCit8liLfc^f*lrr 1 0 0 

Mfip pmCDiS^H^V'JV^ffll^fco USS^JI 1» 1 
El6&t/7IC^-r o 

[0 10 3] E6l-*-r«fc5l^3llfi«i i<D»»$aiiJ8 
^-f<DU*tL. Jt»iH3<DiS»;ilSrii'B!ll*3 0%igJgg; 

s-^r-fcy. ramus 1 ooB#p B ^iii±i-5iSLfc^ 



mm i 3 roisjf j: y t ^s«$t »i#tt * c 

[0 10 4] ElTlr^-r^^l-HSEWS^jlTt;* 
HfiKttld: 1 O OB»M»iB&t.ft£tt«jttftl*< 1 . 5 m g 
KOH/glUTI-ffl^ftTl^WlcftU J£g£#J3<7> 
jSJf«Sa^l*2. 5mg KOH/g^JSjtTl^Ci: 
A<t3*^c COJ:5lcH-<OJeSflBg|ff* (0"]jtl£5O 
%) &£lM*KffiliAn (#]*.(£ 1. 5mgKOH/g) 

icg-r &£t*<z>b#p,s]a^jit, sammi 1 o>mm mm 
mtttMtm 3 <nmmmzit-<x 2 □ k u-r >tt 

1*3 0»IW*-CI4tk««3 tH*fl>lftfflii»*l**-r6<, 
■€-fl)«IMMIttl*4<«T LT L^* ^ t A«»3^*. 
[0 10 5] $t.lcE!8lc^-r<fe : 5lc, 4 0°C|Cfe|-fi) 
*5£lta>llB*fc<bi*tb8« 3 ©ajuafiftfitHBicik^rS 

»a ©ttfli ibteJtiz t **s fc s z. 1 1><*> * o 
[0106] (4) fry hT3.-z?umxfrtzm;& : Mft 
& 

JPI-5S-559 h^i — ^|4|t 

^SK^OAi: L. C<DfUl£fcibfr 1 8J«*-efEfifcL 

tzmm^=L— 7£&mLxmmLtzo 2 9o°ci::*>i^t 
mmw&t}<6ia±x$>tii£. a*<o**v'j >x>v> 

ra*i=fci^T3 o o°cjy±i-fc^r£«;h.fc»3M4£^ 
-f c<k A<i?£ L IV SJgeiJ7~l 2&u:tb^J30), : l» 

[0 1 0 7] 
[«3] 



300^0 



310°C 



320°C 



10 



10 



10 



10 



to 



10 



10 



[o 1 o8] «3i=«t- ay. 4:«na>a»aiBA«i 

I*. 3 0 0 o CJi^±CDffi;gl-^3t^rt®tf)Tg^./•-;ff;ttt 

[ o i o 9 ] ( 5 > m&m±&RVffimtt£te&mm? 

&tztsb\zTli<Dm&W&H8iB.tfF A L E X (7rU-v 



1 ) ftaeastKB 

ASTM D4 1 7 2-9 4IClt8a-r'5iSi$E3^iaSllr 
fct^r . Ih1$eISI 1 8 O 0 r p m. 3 9 2 N T*(D^# 

TT-^;glzr 3 0^•P B ^|$SI^^TL^, IS^<DiS^CD¥ 

QmmiSi&zmiZLtzo tnmm&mzmi&zfsiZTa 

[0 110] 
[S4] 
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KIEfO! fl* J&TM WlZUvJFi f^'3:;Pl El^Za 








mm 


0.52 


0.48 


0.53 


0.45 


0.51 


0.50 


0.31 


0.57 




lb 


770 


900 


480 


850 


940 


810 


810 


850 



[0111] 



[15] 







r.TT7a 




«fc«9 




ym 








mm 


035 


OAS 


0.87 


0.54 


05 


0.52 


0.43 






















lb 


810 


770 


810 


740 


770 


800 


900 



[Ol 12] 2) 77 U-V^XKSi 

ASTM D3 2 3 3 (Ail) I:f|t577l/'^X 
tO£ (290 r pm. IS) ICfcHT. # 

stcfce*©ii*agLfc. -?-0)i¥«sm£S4;&i; 

[0 113] 3) »#JS«t4iS 

J A SO M 3 2S-9 5*|»Lfel!l#J«*EKi*£fr 



LM 0 0B#P B 1ijS^<DP-y*i— T— A/\°-v K^7J^7S 

ojaT©ttM"C*j|xi*. «*!RfiihttizStor« 

;Kfc$lJ3iftT'3&5Ci:£*-r o *560>J1 2. 1 3JSLlfit 

mm 3 on* »*u&4fe£<&jii Ltzmstoifcmzm e tz^ 
■r. 

[0 1 14] 
[«6] 







SJ60J13 




JASO KA24EM#mJ8ft84« 


% 


2.8 


2.8 


2.9 




U m 


2.3 


2.4 


2.3 




m 


2.1 


2.3 


2.8 



[0 1 1 5] *4;&l/S5 

i*. (a) tfLftikxj- (b) jft&$£*L&i*ja;iHMMt 

«S (tt««2) letter, W=77U7^XK8!l:fi^ 
TI*Bfiltt#14**II«>TS < & oT 1*3 C t -5. 
1#l=**«3a>ffl*»ttfi£Hj<D«J:5(= (A) riMNz**"*- 
5 (B) j*#©*«j&<0. 3~2t44J:5i:«S 

ZP, ZMTPSU:2DTP?tS?tfc)ft> SS^fc 

[o 1 1 6] *fc, *6i=ss-rtfcy. siss#ji 2si; 



ifclj£ftl*. *BOx>i?2/<Difc#3Ra>J»RI»Jh141)ll=t, 

[0 117] (6) x>i?>^E— $ ij >#14B-e*fc* 

iEll 5 0 0 c cffl4gMfflDOHCl>y>J 
BHV ;ffi;U8 0°c;&U;9 5 0 CI-*>l*T, f *lf*l7 5 
O. lOOOMl 5 00 rpm(Dl>V>llg|[l:r 

3 a>a jttttEiftM zmm l . tttKfti 3 ate aft ?s 

[0 118] 
[57] 







80t* 750rpm 


% 


3 




80^C^ lOOOrpm 


% 


1 




80t % 1500rpm 


% 


0 


if- 


S5°C^ 750rpm 


% 


8 


mm 


95*C» lOOOrpm 




6 




95°C* 1500rpm 


<* 


1 


-m- 



[0119] &7iz&-tt&v* nmmi ia>flaMM§ 

[0120] (mscm A&uttmmA) mBizTH-t* 
?iz$L&BM(Dmm&mi$.®i mmmi 4) &i/j±$«ffl0> 



LEX (77 U^x) £U*. 3fetXl-TSB0)«fc9'EciaS 

[0121] »$£tttUK 

J I S K 2 5 4 O rSji;fi^S^1±IS^73;£j l=* 
i:rSj&*0>±^ffiiiAP$l¥ffiLfc„ HP*). 1 OOml 
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1 4 0°CO>1f;ga*lc2 4 0B#|«tt«Lfc. £ft Jfcttfco 
fIigtolilS®S&<Df^6£n-^*^>T#i?U *&S* [0 12 2] 

Lfc;S£0. 8 jUm<D> >^^>7-r^^— irrMil [*8] 

















(A)ZP 2) 


M% 


0.5 




(B)ZDTP 3) 






03 






0.2 


0.2 






0.1 


0.1 




mm 2 /s 


45.12 


45.16 




mm z /s 


7.524 


7.535 




maKOH/tt 


02 


0.2 






0.03 


0.05 








Ca 








P 


H96 


0.05 


0.05 


Zn 




0.06 


0.06 


S 




0.03 


0.08 




Rfi% 


0 


0 




mm 


0.51 


0.58 




lb 


900 


750 




mRKOH/ fi 


0.2 


0.5 



1 );MHb«l!»». Sbf£«@i oo°c : jW/s. 

»»a®40 < t : 45mm Vs. tt&ffift : 1 30. : 1 3S» %. : 0.03Hfi% 

2) (1 ) izai^x. Y 1 X 1 ~X*^±-CB«W^. 

4) 2, 6— i>— t«rt-^JU-4-^;L-^x/— /U 

5) *tfjfc.AJH <y y-t'j>*y*ix-f.) 



[0 12 3] !8(DM^b. *ftW<Dfflm>tomf&®i 
(3U6«14) I*. (A) fiE»$^*L^L\Hjf;S^ifi£ 

*um\z&i^xt, tmz. nswesi* 

[0 1 2 4] 

imti±£sti#-r.sc ^■omtbxmutzi^&m 

0 0°C^$S^^^ST?(7)>f;ttt. ^LT«i*»tt^lzi 
itltfcy> ttoT**«l=J:y. P>^* KU-f >&t 

m 1 ] mmm 1 ~ s^i/tt^j 1 a>fl*taf§j£tt<D i 
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